Comprehensive and accurate evaluation of regional science and technology innovation performance is the basis for building a new area of technological innovation. In this paper, using principal component analysis method, aiming at the scientific and technological innovation performance data of Jiangsu Province in the past five years, combined with the characteristics of science and technology innovation of local education, enterprise, industry, economy and high-tech industry, the three-layer performance index evaluation system is constructed through SPSS software. The system consists of 15 three-level indicators under three secondary indicators. Under the different weight distribution conditions, the final first-level evaluation score index is obtained. Based on the analysis of data from Jiangsu Province from 2012 to 2016, this paper concludes that the performance level of science and technology innovation in Jiangsu Province is increasing year by year.
Introduction
Human society has entered an important period in which technological innovation is constantly emerging [1] . The global scientific and technological revolution is booming, and high-tech innovation has become the core driving force for the development of a country or region. Only a comprehensive and objective understanding of the status quo of scientific and technological innovation, accurate and appropriate selection of relevant indicators, scientific and rational use of measurement methods, can accurately measure and evaluate its performance, and further provide a reliable and solid improvement of existing policies and methods. The theoretical basis and basis for the purpose of continuously enhancing the strength of China's scientific and technological innovation, so that China's social and economic aspects have gained strong competitive strength, comprehensive national strength has been rapidly improved, and the road to scientific and technological innovation can present a sustainable virtuous cycle of development.
In recent years, China's overall economic level has developed rapidly, regional economic levels have improved significantly, scientific and technological innovation activities have become increasingly active, and the role of technological innovation has become increasingly prominent in regional development. The city is the carrier of national and regional competitiveness [2] . Under the background of increasing economic competition, it is necessary to increase the research on urban science and technology innovation. The evaluation of urban science and technology innovation ability will promote the development of urban science and technology, economy and society. It has great practical significance.
As the actual evaluation system becomes larger, digital, intelligent and integrated, the comprehensive evaluation method has become a hot topic in academic research. Comprehensive evaluation methods such as fuzzy comprehensive evaluation [3] , expert evaluation method [4] and analytic hierarchy process are also widely used in some fields. However, there is still no systematic research on the evaluation system and model of regional science and technology innovation performance. Therefore, it is urgent to carry out research work on regional science and technology innovation performance evaluation, in order to find a suitable evaluation method and corresponding mathematical model, which can reasonably evaluate the regional science and technology innovation performance.
Establishment of Performance Evaluation Index System Model

Research Background
The process of constructing the regional science and technology innovation performance evaluation index system model is a process of gradually deepening the understanding of the quality characteristics of the evaluation object, gradually refining and perfecting. The scientific and reasonable, simple and practical index system is the basis for doing a good job in evaluation [5] . In the process of designing the evaluation index system, we should use the method of system analysis, combined with the development of China's development, and draw on the results of relevant research at home and abroad, such as the four combination evaluation methods proposed by Xianguang Guo [6] , based on Zhigang Gao [7] , the combination evaluation method of two methods, such as principal component analysis and analytic hierarchy process, the evaluation index system established by SC Gao [8] , and the urban technology innovation capability evaluation system constructed by A Hashimoto and S Haneda [9] , strive to fully summarize and fully reflect on the basis of the essential connotation and characteristics of regional science and technology innovation, we design an index system model that can comprehensively reflect regional technological innovation and facilitate operation.
The construction of the regional science and technology innovation performance evaluation index system model is divided into three levels [10] , which are the target layer, the decision layer and the indicator layer.
Regional Science and Technology Innovation Performance Evaluation Target Layer
The target layer is the comprehensive score index of regional science and technology innovation performance evaluation. The index gives the final scientific and technological innovation performance score of the research area on the basis of comprehensive indicators.
Regional Science and Technology Innovation Performance Evaluation Decision Layer
Scientific and technological innovation is an important way for regions or enterprises to obtain core competitiveness [11] . The growth of regional core competitiveness depends on regional science and technology innovation. Considering the development of regional science and technology innovation, it depends on the basic talent training in the region [12] , government support, corporate strategy, industrial development structure, output value feedback and other factors. We give the following three types of indicators for the decision layer.
(1) Performance indicators of research and education institutions; (2) Performance indicators of government enterprises and institutions; (3) Performance indicators of Technological innovation output; Among them, the first category mainly considers human resources, that is, the input of technical human resources and the investment of basic scientific research facilities; the second category mainly considers the government's support for scientific and technological innovation, as well as enterprises and institutions due to the pressure of technological innovation and competition, The emphasis on innovation investment and the adjustment of development structure and strategy; the third category focuses on performance, which is the actual performance brought by technological innovation, that is, output value and income [13] .
Regional Science and Technology Innovation Performance Evaluation Index Layer
On the basis of decision level, taking into account the performance of scientific and technological innovation research and education institutions, it is mainly reflected in human resources, technical human resources training, infrastructure investment and modern facilities construction; technology innovation government enterprise performance, mainly reflected in finance at all levels Funds directly allocated to scientific and technological activities [14] , enterprises and institutions invested in research and experimental development (R&D) [15] , and the importance of enterprises for scientific and technological innovation and technological improvement; performance is mainly reflected in scientific and technological achievements [16] , namely basic theoretical results, applied technical achievements and soft scientific achievements, as well as the amount of patent applications granted, as well as the economic benefits brought by high-tech output. In this regard, the structure of the regional science and technology innovation performance evaluation index system is constructed, as shown in Figure 1 . According to the index architecture, the regional science and technology innovation performance evaluation index system model has three levels, namely the target layer, the decision layer and the indicator layer. Among them, the target layer is the regional science and technology innovation evaluation index system; the decision layer selects the indicators from the three dimensions of performance, scientific and technological innovation [17] , government and enterprise performance, and high-tech output performance of science and technology innovation. There are 15 specific indicators in the indicator layer. The details are shown in Table 1 . 
Empirical Analysis of Performance Evaluation Index System Model
Selection of Research Samples
This paper selects the basic indicators of Jiangsu Province from 2012 to 2016 as the research samples. The initial data of each indicator are shown in Table 2 . 
Data Preprocessing
In order to eliminate the problems caused by the unit, meaning and order of magnitude inconsistency between multiple sets of data, we need to standardize the initial data and compare it with the standardized data. The normalization process eliminates the effects of varying magnitudes and dimensions between variables, resulting in groups of variables with an average of 0 and a variance of 1.
The standardization formula is as follows:
With SPSS software, standardized data can be obtained directly using descriptive statistical processes. Specific steps are as follows:
Select the menu "Analysis", select the menu "Description Statistics", select the menu "Description", in the "Descriptive" dialog box, select P11~P36 into the "Variables" box, and select "Save the standardized score as a variable" Check box, and finally click the "OK" button to get standardized data as shown in Table 3 . 
Principles and Empirical Steps of Principal Component Analysis
Principal component analysis is a multivariate statistical method that examines the correlation between multiple variables [18] . It is a study of how to interpret the internal structure between multiple variables with a few principal components. That is to say, a few principal components are derived from the original variables, so that they retain as much information as possible of the original variables, and are not related to each other. The application purpose of principal component analysis can be simply summarized as: data compression and data interpretation. It is often used to find comprehensive indicators of certain things or phenomena, and to give appropriate explanations to the information contained in the comprehensive indicators, thus revealing the inherent laws of things more deeply. Among them, each variable is required to meet the following conditions: (1) and (i, j = 1, 2, ..., t) are not related to each other; (2) 1 is the largest variance of the linear combination of 1 , 2 , 3 … ; (3) 1 , 2 , 3 … are the first, second, ..., tth principal components of 1 , 2 , 3 … ; The essence of principal component analysis is to determine the coefficients 1 , 2 , 3 … of the original variables 1 , 2 , 3 … on each of the principal components 1 , 2 , 3 … . From the mathematical analysis, they are the eigenvectors corresponding to the larger t eigenvalues of the m original variables 1 , 2 , 3 … correlation matrices, respectively, and the variance var of the of each comprehensive variable ( ) is exactly the corresponding feature root . The variance contribution rate of each principal component is arranged in the order of the feature roots, which is sequentially decreasing, that is, 1 > 2 > ⋯ > > 0. Finally, for each comprehensive variable index, the composite contribution rate is calculated by using the variance contribution rate as the weight.
According to the principal component analysis method, based on the regional science and technology innovation index data from Jiangsu Province from 2012 to 2016, the SPSS software is used to calculate the correlation coefficient matrix R. The equation is as follows:
(i, j = 1, 2, … , m) is the correlation coefficient between the original variables and , = , and the formula is as follows: Table 4 shows the matrix of correlation coefficients between the original variables. It is easy to see that there is a strong correlation between many variables, and there is overlap of information to some extent. Table 5 shows the common factor variance. Wherein, the "Initial value" is the variance of the common value of the original value, indicating that the factor extracts the sum of the squares of the load coefficients of all the common factors of each variable, and the value is 1; the "Extract" is to extract the common factor variance, indicating that the extraction is based on a certain principle. The common factor, the number of common factors is less than or equal to the number of variables.
Corresponding to the correlation coefficient matrix R, the principal component contribution rate and the cumulative contribution rate can be calculated, and the calculation formula is as follows:
Contribution rate:
Cumulative contribution rate:
where ( 1 ≥ 2 ≥ ⋯ ≥ ≥ 0) is the eigenvalue. The "Initial Eigenvalue" column in Table 6 shows the variance of the principal component scores arranged in order, the value of which is equal to the eigenvalues of the correlation coefficient matrix, and the "Percentage of Variance" of the principal component can be calculated according to the eigenvalue, and then the percentage of variance of the principal component, and the "Cumulative" of the variance is calculated. In the column "Extract the Sum of Squared Loads", a principal component and related parameters whose feature roots greater than 1 extracted from the "Initial Eigenvalue" column are displayed. It can be seen from the table that the ratio of the first factor contribution to the total variance is about 90% [19] , which can summarize most of the information of the original data. Therefore, it is better to use the principal component analysis method for evaluation. Table 7 is the main component load matrix, in which the "Component" is the load factor of the main component, and the different load values represent the correlation coefficient between the different variables and the principal component. For example, 0.999 indicates the correlation coefficient between the number of R&D topics and the principal component, that is, the load on the principal component of the number of R&D topics.
It can be seen from Table 7 that, except for the number of scientific and technological personnel and the number of scientific and technological achievements, there is a high correlation coefficient with the principal component, in which the correlation coefficient between the total amount of technological transformation expenditure and the principal component is negative, that is, it shows a negative correlation. Relationship, combined with actual analysis, the higher the level of scientific and technological innovation, the less funds that need to be invested in technological transformation, which is in line with the actual situation. According to the matrix of component score coefficients in Table 8 
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By bringing the standardized data into the above-mentioned principal component score expression, the annual scientific and technological innovation performance scores of Jiangsu Province from 2012 to 2016 can be calculated, as shown in Table 9 . 
Results Analysis
According to Table 9 , the average regional science and technology innovation performance score of Jiangsu Province from 2012 to 2016 is 0.005, and the regional science and technology innovation performance scores from 2014 to 2016 are above the average. The regional technology innovation performance in 2013 was 56.59% year-on-year. The regional science and technology innovation performance in 2014 was 121.43% year-on-year. The regional technology innovation performance in 2015 was 216.67%, and the regional technology innovation performance in 2016 was year-on-year. The growth rate is 257.89%, with a significant increase year by year.
A comprehensive analysis of the above findings can lead to the following conclusions:
(1) Comparing the actual situation of scientific and technological innovation development in Jiangsu Province in the past 5 years [20] , the evaluation results basically reflect the development status of regional science and technology innovation performance in Jiangsu Province, indicating that the evaluation index system established in this paper can be more objective to regional technology evaluation of innovation performance.
(2) As a province of science and technology in China, Jiangsu Province ranks first in the country in terms of the amount of science and technology basic resources and high-tech industries, and has a sound scientific and technological innovation industry foundation, and has a comprehensive scientific and technological innovation development system. In recent years, Jiangsu's science and technology innovation industry has achieved great results, not only in the rapid development of high-tech industries, but also in the emerging industries.
(3) At present, like many other regions in China, Jiangsu Province is in a critical period of creating innovative provinces. How to understand regional innovation capabilities accurately while improving scientific and technological innovation capabilities has become the focus of work in various regions. Therefore, through the regional scientific and technological innovation performance evaluation index system constructed in this paper, the evaluation of regional science and technology innovation capability in Jiangsu Province and other regions has strong theoretical and practical value.
